Surface expression of neutrophil CXCR4 is down-modulated by bacterial endotoxin.
The chemokine receptor CXCR4 and its unique ligand, stromal-derived factor 1 (SDF-1), play critical roles in the retention of hematopoietic cells within bone marrow and in their mobilization into the circulation. Surface CXCR4 down-regulation in hematopoietic cells is associated with a loss of retention of the cells in bone marrow. Lipopolysaccharide (LPS), commonly referred to as endotoxin, induces neutrophilia in vivo, but the mechanism of mobilization related to neutrophilia has not been fully clarified. We show that LPS reduces CXCR4 surface expression in a dose- and time-dependent manner in neutrophils and monocytes, but not in lymphocytes. Polymyxin B neutralization of LPS in culture supernatants still induced this down-modulation, and LPS-stimulated neutrophils released interferon gamma and interleukin 1beta. These results provide evidence that CXCR4 down-regulation can be attributed to soluble factors released by neutrophils upon LPS treatment. Moreover, LPS treatment increased CXCR4 messenger RNA in neutrophils, suggesting that the down-regulation of surface CXCR4 is caused by a posttranslational mechanism, and the chemotactic migration of neutrophils in response to SDF-1 was reduced by LPS pretreatment. Thus, the present study has shown that by down-regulating neutrophil CXCR4 expression and attenuating neutrophil responsiveness to SDF-1, LPS can mobilize neutrophils from bone marrow to the peripheral blood through reducing neutrophil retention in bone marrow.